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T h i s   i n v e n t i o n   r e l a t e s   to  f u n c t i o n a l   f l u i d s   a n d  

l u b r i c a n t s   w h i c h   e x h i b i t   i m p r o v e d   w a t e r   t o l e r a n c e   p r o -  

p e r t i e s .   More  p a r t i c u l a r l y ,   t h e   i n v e n t i o n   r e l a t e s   t o  

m i n e r a l   o i l   or  s y n t h e t i c   o i l   b a s e d   f u n c t i o n a l   f l u i d   c o m -  

p o s i t i o n s   w h i c h   c o n t a i n   e f f e c t i v e   a m o u n t s   of  c e r t a i n  

o i l - s o l u b l e ,   a l k o x y p o l y e t h y l e n e o x y   mono-  or  d i - a c i d  

p h o s p h i t e   e s t e r   a d d i t i v e s ,   wh ich   a d d i t i v e s   a re   h i g h l y  

e f f e c t i v e   in  i m p r o v i n g   the   w a t e r   t o l e r a n c e   p r o p e r t i e s   o f  

such   c o m p o s i t i o n s .  

U . S .   P a t e n t   No.  2 , 2 8 0 , 4 5 0   d e s c r i b e s   h y d r o c a r b o n  

o i l s   of  i m p r o v e d   r e s i s t a n c e   to  c o r r o s i o n   c o n t a i n i n g   a  s m a l l  

amoun t   of  a  s u b s t a n t i a l l y   s t a b l e   o i l - s o l u b l e   w a t e r - i n -  

s o l u b l e   r e a c t i o n   p r o d u c t   of  t r i c r e s y l   p h o s p h i t e   and  o c t y l  

p h e n o x y e t h a n o l .   The  mole  r a t i o   of  t r i c r e s y l   p h o s p h i t e   t o  

o c t y l   p h e n o x y e t h a n o l   v a r i e s   f rom  1:1  to  a b o u t   1 : 2 . 5 .   T h e  

r e a c t i o n   p r o d u c t   is  d e s c r i b e d   as  a  c o m p l e x   e s t e r   o f  

p h o s p h o r o u s   a c i d ,   which   m a y  o r   may  no t   c o n t a i n   u n r e a c t e d  

o c t y l   p h e n o x y e t h a n o l .   The  p r o d u c t   i s   not   h o w e v e r   an  a c i d  

p h o s p h i t e ,   and  i t   is  not   s u g g e s t e d   t h a t   t he   w a t e r   t o l e r a n c e  

of  t he   r e s u l t i n g   c o m p o s i t i o n   i s   i m p r o v e d . .  

U .S .   P a t e n t   No.  3 , 5 8 3 , 9 1 5   p r o v i d e s   i n d u s t r i a l  

f l u i d   c o m p o s i t i o n s   and  l u b r i c a n t   c o m p o s i t i o n s   c o n t a i n i n g  

i m p r o v e d   l o a d - c a r r y i n g   a d d i t i v e s ,   i n c l u d i n g   a  d i o r g a n o  

h y d r o g e n   p h o s p h o n a t e   in  w h i c h   at   l e a s t   one  o r g a n i c   g r o u p   i s  

an  a l i p h a t i c   g r o u p   c o n t a i n i n g   at  l e a s t   f o u r t e e n   c a r b o n  

a toms   in  a d m i x t u r e   wi th   an  a c t i v e   s u l f u r   c o m p o u n d .  

U .S .   P a t e n t   N o . 3 , 6 5 2 , 4 1 0   p r o v i d e s   m u l t i f u n c t i o n a l  

l u b r i c a n t   a d d i t i v e   c o m p o s i t i o n s   and  l u b r i c a t i n g   o i l s  

c o n t a i n i n g ,   among  o t h e r   t h i n g s ,   an  o r g a n i c   a c i d   p h o s p h a t e  

or  o r g a n i c   p h o s p h i t e   c o n t a i n i n g   at  l e a s t   one  a l k y l   o r  

a l k e n y l   g r o u p   h a v i n g   from  a b o u t   12  to  a b o u t   24  c a r b o n  

a t o m s .   A l s o   p r e s e n t   is  a  m i n e r a l   o i l   s o l u b l e   or  d i s -  

p e r s i b l e   b a s i c   d e t e r g e n t ,   a  m i n e r a l   o i l   a n t i o x i d a n t ,   a 

s u l f u r i z e d   f a t ,   or  an  a l k y l   s u l f i d e   or  a l k y l   p o l y s u l f i d e .  



U . S .   P a t e n t   No.  4 , 3 4 6 , 1 4 8   and  U . S .   P a t e n t   N o .  

4 , 3 5 8 , 5 0 9   d e s c r i b e   r e a c t i o n   p r o d u c t s   of   a l k o x y l a t e d   a l k y l  

p h e n o l   and  a  p h o s p h o r u s   t r i h a l i d e   w h i c h   a r e   i n c l u d e d   i n  

l u b r i c a t i n g   c o m p o s i t i o n s   u s e f u l   in  m e t a l - w o r k i n g   o p e r a -  
t i o n s ,   i m p a r t i n g   c o r r o s i o n   r e s i s t a n c e ,   e x t r e m e   p r e s s u r e  
p r o p e r t i e s ,   and   p r o t e c t i o n   a g a i n s t   w e a r   of   w o r k i n g   p a r t s .  

U . S .   P a t e n t   No.  3 , 1 1 5 , 4 6 5   p r o v i d e s   a n t i o x i d a n t  

c o m b i n a t i o n s   f o r   o r g a n i c   m a t e r i a l s ,   i n c l u d i n g   l u b r i c a n t s ,  

c o m p r i s i n g   an  o i l - s o l u b l e   p h o s p h i t e   e s t e r   h a v i n g   t h e  

f o r m u l a :  

w h e r e i n  R 1  a n d  R 2   a r e   a l k y l ,   a l k o x y a l k y l ,   h a l o a l k y l ,  

c y c l o a l k y l ,   h a l o c y c l o a l k y l ,   a r a l k y l ,   a r y l ,   a l k a r y l ,  

h a l o a r y l   o r   h a l o a l k a r y l   r a d i c a l s   and  R3  is   h y d r o g e n   or   o n e  
of   t h e   a f o r e s a i d   r a d i c a l s ;   and  f r o m   a b o u t   0 . 0 1   to   a b o u t   5 ,  

p r e f e r a b l y   0 . 2 5   to   2%,  by  w e i g h t   b a s e d   on  t h e   o i l   of   a  

m e t h y l e n e   b i s - p h e n o l   h a v i n g   t h e   f o r m u l a :  

w h e r e i n   R4  i s   an  a l k y l   g r o u p   c o n t a i n i n g   3  t o   12  c a r b o n  

a t o m s ,   t h e   g r o u p   b e i n g   b r a n c h e d   on  i t s   a l p h a   c a r b o n   a t o m ,  
and  R5  is   an  a l k y l   g r o u p   of  1  to   12  c a r b o n   a t o m s .  

None  of   t h e   f o r e g o i n g   r e f e r e n c e s   d i s c l o s e   t h e  

i m p r o v e m e n t   in   w a t e r   t o l e r a n c e   p r o p e r t i e s   a c h i e v e d   i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .   W a t e r   c o m p a t i b i l i t y  

i s   a  h i g h l y   s i g n i f i c a n t   p r o p e r t y   o f   f u n c t i o n a l   f l u i d s   a n d  

l u b r i c a n t s ,   w h i c h ,   unde r   s e v e r e   c o n d i t i o n s ,   come  i n t o  

c o n t a c t   w i t h   w a t e r   and  in  t he   a b s e n c e   of  a c c e p t a b l e   w a t e r  

t o l e r a n c e   p r o p e r t i e s   t he   f l u i d   w i l l   h a v e   i t s   l u b r i c a t i n g  

and  power   t r a n s m i s s i o n   p r o p e r t i e s   s u b s t a n t i a l l y   r e d u c e d .  

The  s p e c i f i c a t i o n s   of  many  e q u i p m e n t   m a n u f a c t u r e r s   r e q u i r e  



t h a t   t he   f l u i d s   and  l u b r i c a n t s   u sed   t h e r e i n   have   c e r t a i n  

w a t e r   t o l e r a n c e   p r o p e r t i e s ,   f o r   e x a m p l e ,   f l u i d s   for   use  i n  

a g r i c u l t u r a l   m a c h i n e r y ,   such   as  t r a c t o r   f l u i d s .  
In  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n   t h e r e  

have  been   d i s c o v e r e d   i m p r o v e d   f u n c t i o n a l   f l u i d s   a n d  

l u b r i c a t i n g   c o m p o s i t i o n s   c o m p r i s i n g   a  m a j o r   amoun t   of  a 

s y n t h e t i c   or  m i n e r a l   o i l   of  l u b r i c a t i n g   v i s c o s i t y   and  a n  

a m o u n t ,   e f f e c t i v e   to  i m p r o v e   t h e   w a t e r   t o l e r a n c e   p r o p e r t i e s  

of  the   c o m p o s i t i o n ,   of  an  o i l - s o l u b l e   a l k o x y p o l y e t h y l e n e o x y  

a c i d   p h o s p h i t e   e s t e r   a d d i t i v e   of  t h e   f o r m u l a :  

w h e r e i n :  

R1  i s   a l k y l   or  a l k e n y l   and  R2  i s   OH,  a l k o x y ,  

o x y - a l k e n y l ,   or  R1O[CH2CH2O]x ,   in  w h i c h   t h e   t o t a l   number   o f  

c a r b o n   a t o m s   in   t h e   a l k y l ,   a l k e n y l ,   a l k o x y   or  o x y a l k e n y l  

g r o u p s   i s   a b o u t   8  to  36;  and  x  i s   a  n u m b e r   ( w h i c h   can  be  a 

whole  n u m b e r   or  a  f r a c t i o n a l   n u m b e r )   r e p r e s e n t i n g   t h e  

a v e r a g e   n u m b e r   of   [CH2CH20]  g r o u p s ,   and  r a n g e s   from  a b o u t   2 

to  a b o u t   4.  P r e f e r r e d   p h o s p h i t e   a d d i t i v e s   a re   t h o s e  

w h e r e i n   x  i s   2,  2 . 5 ,   3 .5   or  4 .  

In   R1  and  R2,  a l k y l   and  a l k e n y l   g r o u p s  
i n c l u d e   o c t y l ,   2 - e t h y l   h e x y l ,   i s o o c t y l ,   t e r t i a r y - o c t y l ,  

n o n y l ,   i s o n o n y l ,   t e r t i a r y - n o n y l ,   s e c o n d a r y - n o n y l ,   d e c y l ,  

i s o d e c y l ,   u n d e c y l ,   d o d e c y l ,   t r i d e c y l ,   p a l m i t y l ,   s t e a r y l ,  
and  i s o s t e a r y l ;   o c t e n y l ,   n o n e n y l ,   d e c e n y l ,   d o d e c e n y l ,  

o l e y l ,   l i n o l e y l   and  l i n o l e n y l .  

A c i d   p h o s p h i t e s   a c c o r d i n g   to  t h e   i n v e n t i o n  

i n c l u d e   d i ( o c t y l   d i ( e t h y l e n e o x y ) )   p h o s p h i t e ,   d i ( i s o o c t y l  

t r i - ( e t h y l e n e o x y ) )   p h o s p h i t e ,   d i ( 2 - e t h y l h e x y l - t e t r a ( e t h y -  

l e n e o x y ) )   p h o s p h i t e ,   d i ( n o n y l - d i ( e t h y l e n e o x y ) )   p h o s p h i t e ,  

d i ( i s o d e c y l - t r i ( e t h y l e n e o x y ) )   p h o s p h i t e ,   d i ( p a l m i t y l - t e t r a -  

( e t h y l e n e o x y ) )   p h o s p h i t e ,   d i ( s t e a r y l   t r i ( e t h y l e n e o x y ) )  

p h o s p h i t e ,   o c t y l   d i ( e t h y l e n e o x y )   p h o s p h i t e ,   s t e a r y l  

d i ( e t h y l e n e o x y )   p h o s p h i t e ,   and  o c t y l ( t r i ( e t h y l e n e o x y ) ) -  



n o n y l ( t e t r a ( e t h y l e n e o x y ) )   p h o s p h i t e ;   o c t y l   d i ( e t h y l e n e -  

o × y ) ) o c t y 1   p h o s p h i t e ,   i s o o c t y l   t r i - ( e t h y l e n e o x y )   o l e y l  

p h o s p h i t e ,   2 - e t h y l h e x y l - t e t r a ( e t h y l e n e o x y )   d e c y l   p h o s p h i t e ,  

n o n y l - d i ( e t h y l e n e o x y )   n o n y l   p h o s p h i t e ,   i s o d e c y l - t r i ( e t h y -  

l e n e o x y )   l i n o l e y l   p h o s p h i t e ,   p a l m i t y l - t e t r a ( e t h y l e n e o x y )  

s t e a r y l   p h o s p h i t e ,   s t e a r y l - t r i ( e t h y l e n e o x y )   s t e a r y l  

p h o s p h i t e ,   o c t y l   d i ( e t h y l e n e o x y )   s t e a r y l   p h o s p h i t e ,   s t e a r y l  

d i ( e t h y l e n e o x y )   o l e y l   p h o s p h i t e ,   and  o c t y l   t r i ( e t h y l e n e o x y )  

n o n y l   p h o s p h i t e .  

The  o i l - s o l u b l e   p h o s p h i t e   e s t e r   a d d i t i v e   of   t h i s  

i n v e n t i o n   w i l l   p r o v i d e   e f f e c t i v e   w a t e r   t o l e r a n c e   p r o p e r t i e s  

to  a  w i d e   v a r i e t y   of  f u n c t i o n a l   f l u i d   and  l u b r i c a t i n g  

c o m p o s i t i o n s   and  t h e s e   i n c l u d e   h y d r a u l i c   f l u i d s ,   c o m p r e s s o r  

o i l s ,   pump  o i l s ,   t r a c t o r   f l u i d s   and  u n i v e r s a l   t r a c t o r   f l u i d  

c o m p o s i t i o n s ,   g e a r   o i l s ,   h y d r o s t a t i c   t r a n s m i s s i o n   o i l s ,  

power   s h i f t   t r a n s m i s s i o n   f l u i d s   and  t h e   l i k e .   S u c h  

f u n c t i o n a l   f l u i d s   and  l u b r i c a t i n g   c o m p o s i t i o n s   w i l l   a l s o  

c o n t a i n   a  n u m b e r   of   c o n v e n t i o n a l   a d d i t i v e s   in  a m o u n t s   a s  

r e q u i r e d   to   p r o v i d e   t h e i r   n o r m a l   a t t e n d a n t   f u n c t i o n s .   S u c h  

a d d i t i v e s   i n c l u d e   v i s c o s i t y   m o d i f i e r s   or  v i s c o s i t y   i n d e x  

i m p r o v e r s ,   c o r r o s i o n   i n h i b i t o r s ,   o x i d a t i o n   i n h i b i t o r s ,  

f r i c t i o n   m o d i f i e r s ,   d i s p e r s a n t s ,   d e m u l s i f i e r s ,   a n t i - f o a m  

a g e n t s ,   a n t i - w e a r   a g e n t s ,   pou r   p o i n t   d e p r e s s a n t s ,   s e a l  

s w e l l a n t s   and  o t h e r   s p e c i a l   p u r p o s e   a d d i t i v e s .  

T y p i c a l   v i s c o s i t y   m o d i f i e r s   i n c l u d e   p o l y i s o -  

b u t y l e n e ,   e t h y l e n e - p r o p y l e n e   c o p o l y m e r s ,   p o l y m e t h a c r y l a t e s ,  

s t y r e n e - a c r y l i c   e s t e r   c o p o l y m e r s   and  v i n y l   monomer  u n -  

s a t u r a t e d   d i c a r b o x y l i c   a c i d   (o r   e s t e r )   c o p o l y m e r s .  

C o r r o s i o n   i n h i b i t o r s   i n c l u d e   z i n c   d i a l k y l   d i t h i o p h o s p h a t e s  

and  p h o s p h o s u l f u r i z e d   h y d r o c a r b o n s   and  r e a c t i o n   p r o d u c t s  

t h e r e o f   w i t h   a l k a l i n e   e a r t h   m e t a l   o x i d e s   or  h y d r o x i d e s ,  

p r e f e r a b l y   in  t h e   p r e s e n c e   of  a l k y l   p h e n o l s   or  a l k y l   p h e n o l  
t h i o e t h e r s .   O x i d a t i o n   i n h i b i t o r s   a re   i l l u s t r a t e d   b y  

a l k a l i n e   e a r t h   m e t a l   s a l t s   of  a l k y l   ( C 5 - C 1 2 )   p h e n o l  

t h i o e t h e r s .  



D i s p e r s a n t s   are   w e l l   known  in  the   a r t   and  i n c l u d e  

o i l - s o l u b l e   a l k e n y l   s u c c i n i m i d e s ,   e q g .   t h e   r e a c t i o n   p roduc t s   o f  

p o l y i s o b u t e n y l   s u c c i n i c   a n h y d r i d e s   w i t h   e t h y l e n e   a m i n e s  

and  b o r a t e d   d e r i v a t i v e s .   E x e m p l a r y   pour   p o i n t   d e p r e s s a n t s  

a re   C8-C18  d i a l k y l f u m a r a t e / v i n y l   a c e t a t e   c o p o l y m e r s ,  

p o l y m e t h a c r y l a t e s   and  w a x - n a p h t h a l e n e   c o n d e n s a t i o n  

p r o d u c t s .   A n t i - f o a m   a g e n t s   a r e   t y p i c a l l y   p o l y s i l o x a n e  

m a t e r i a l s   s u c h   as  s i l i c o n e   o i l   and  p o l y d i m e t h y l   s i l o x a n e ;  

a n t i - w e a r   a g e n t s   i n c l u d e   z i n c   d i a l k y l   (or   d i a r y l )   d i t h i o -  

p h o s p h a t e s   and  m a g n e s i u m   s u l f o n a t e s .   Seal  s w e l l a n t s   a r e  

t y p i f i e d   by  m i n e r a l   o i l s   t h a t   p r o v o k e   s w e l l i n g ,   C 8 - C 1 3  

a l i p h a t i c   a l c o h o l s   and  C10-C60   h y d r o c a r b o n   e s t e r s   h a v i n g  

2-4  e s t e r   l i n k a g e s   such  as  d i h e x y l p h t h a l a t e .  

The  o i l - s o l u b l e   p h o s p h i t e   e s t e r   a d d i t i v e   o f  t h i s  

i n v e n t i o n   w i l l   be  p r e s e n t   in  a m o u n t s   e f f e c t i v e   to  p r o v i d e  

a c c e p t a b l e   w a t e r   t o l e r a n c e   p r o p e r t i e s   to  the   p a r t i c u l a r  

c o m p o s i t i o n   and  the   d e s i r e d   a m o u n t   w i l l   v a r y   a c c o r d i n g   t o  

the   s e r v i c e   c o n d i t i o n s   but  g e n e r a l l y   t h e   a d d i t i v e s   of  t h i s  

i n v e n t i o n   w i l l   be  p r e s e n t   in  an  amoun t   of  a b o u t   0 . 0 5   to  5% 

by  w e i g h t ,   b a s e d   on  the   w e i g h t   of  t he   t o t a l   l u b r i c a t i n g   o i l  

or  f u n c t - i o n a l   f l u i d - c o m p o s i t i o n - a n d   p r e f e r a b l y   from  a b o u t  

0 .2   to  2%  by  w e i g h t   p e r c e n t .  

T y p i c a l   base   o i l s   f o r   s u c h   f u n c t i o n a l   f l u i d s   and 

l u b r i c a t i n g   c o m p o s i t i o n s   i n c l u d e   a  wide  v a r i e t y   of  h y d r o -  

c a r b o n   m i n e r a l   o i l s   such  as  n a p h t h e n e   b a s e ,   p a r a f f i n   b a s e  

and  m i x t u r e s   t h e r e o f   h a v i n g   a  l u b r i c a t i n g   v i s c o s i t y   r a n g e  
of  a b o u t   34  to   45  S a y b o l t   U n i v e r s a l   S e c o n d s   (SUS)  at  3 5 ° C .  

E x a m p l e s   of  s y n t h e t i c   o i l s   u s e f u l   in  t he   c o m p o s i t i o n s   o f  

the   p r e s e n t   i n v e n t i o n   i n c l u d e   o l e f i n   o l i g o m e r s ,   a l k y l a t e d  

a r o m a t i c s ,   p o l y b u t e n e   o i l s ,   c y c l o a l i p h a t i c   c o m p o u n d s ,  

d i b a s i c   a c i d   e s t e r s ,   p o l y o l   e s t e r s ,   p o l y g l y c e r o l   f l u i d s ,  

p h o s p h a t e   e s t e r s ,   s i l i c o n e   o i l s   and  h a l o g e n a t e d   h y d r o c a r b o n  

f l u i d s   and  m i x t u r e s   t h e r e o f .  

The  f o l l o w i n g   e x a m p l e s   i l l u s t r a t e   the   p r e f e r r e d  

e m b o d i m e n t s   of  the   o i l   s o l u b l e   p h o s p h i t e   e s t e r   a d d i t i v e s  o f  

t h i s   i n v e n t i o n :   (EO  r e f e r s   to  e t h y l e n e   o x i d e )  



EXAMPLE  I  

D i ( C 9 - C 1 1  a l k y l  2 . 5   EO)  p h o s p h i t e  

1 5 9 . 8 g   of   t r i p h e n y l   p h o s p h i t e   (97%)  and  405g   o f  

( m i x e d   a l k y l ( o x y e t h y l e n e ) 2 . 5   a l c o h o l s ,   t h e   a l k y l   h a v i n g  

f rom  n i n e   to  e l e v e n   c a r b o n   a t o m s ,   and  0 . 6 g   of  K2C03  w e r e  

h e a t e d   a t   85°C  f o r   t h r e e   h o u r s .   Vacuum  was  t h e n   a p p l i e d   ( 6  

mm)  w i t h   h e a t i n g   to   a  maximum  t e m p e r a t u r e   of  170°C  t o  

r e m o v e   p h e n o l .   The  w e i g h t   of   v o l a t i l e s   c o l l e c t e d   w a s  

1 5 0 . 9 g   ( t h e o r y   1 4 5 . 8 ) .   To  t h e   t r a n s e s t e r i f i e d   p r o d u c t  

1 5 . 6 3 g   of   p h o s p h o r o u s   a c i d   was  a d d e d   w i t h   a g i t a t i o n   and  t h e  

m i x t u r e   h e a t e d   to   85°C  f o r   5  h o u r s   w i t h   a g i t a t i o n ,   g i v i n g  

c l e a r   r e a c t i o n   p r o d u c t   h a v i n g   t h e   f o r m u l a :  

E X A M P L E  I I  

D i ( C 1 2 - C 1 5 a l k y l - 3 E O )   p h o s p h i t e   was  p r e p a r e d   f rom  t r i p h e n y l  

p h o s p h i t e   ( 9 7 % ) ,   and  ( m i x e d   a l k y l ( o x y e t h y l e n e ) 3   a l c o h o l s ,  

t h e   a l k y l   h a v i n g   f rom  e l e v e n   to  f i f t e e n   c a r b o n   a t o m s ) u s i n g  

t h e   p r o c e d u r e   of   E x a m p l e   I .   The  compound   has   t h e   f o r m u l a :  

C o n t r o l   A 

D i ( C 1 2 -   C15  a l k y l - 7 E O )   p h o s p h i t e   was  p r e p a r e d   f r o m  

t r i p h e n y l   p h o s p h i t e   ( 9 7 % ) ,   and  mixed   C12-C15  ( o x y e t h y l e n e ) 7  

a l c o h o l s   u s i n g   t h e   p r o c e d u r e   of  E x a m p l e   I.  The  c o m p o u n d   h a s  

t h e   f o r m u l a :  



C o n t r o l   B 

E t h o x y l a t e d   n o n y l p h e n o l   ( 9 . 5 E O )   p h o s p h i t e   was  p r e p a r e d  

f rom  t r i p h e n y l   p h o s p h i t e   and  e t h o x y l a t e d   n o n y l p h e n o l   u s i n g  

t h e   p r o c e d u r e   of  Example   I.  The  compound   has  t h e   f o r m u l a :  

EXAMPLE  I I I  

M o n o ( C 9 - 1 1   a l k y l   2 .5EO)   mono  o l e y l   p h o s p h i t e   was  p r e p a r e d  

f rom  t r i p h e n y l   p h o s p h i t e   ( ( m i x e d   a l k y l   o x y e t h y l e n e ) 2 . 5  

a l c o h o l s ,   t he   a l k y l   h a v i n g   f rom  n i n e   to  e l e v e n   c a r b o n  

a t o m s ) ,   and  o l e y l   a l c o h o l   u s i n g   t h e   p r o c e d u r e   of  E x a m p l e   I .  

The  c o m p o u n d   has  t he   f o r m u l a :  

T y p i c a l   f u n c t i o n a l   f l u i d s   or  l u b r i c a t i n g   c o m -  

p o s i t i o n   of  t he   p r e s e n t   i n v e n t i o n   w i l l   c o n t a i n  a   number   o f  

c o n v e n t i o n a l   a d d i t i v e s   in  t y p i c a l   a m o u n t s   as  r e q u i r e d   t o  

p r o v i d e   t h e i r   n o r m a l   a t t e n d a n t   f u n c t i o n s .   Such  a d d i t i v e  

c o m p o n e n t s   and  t h e i r   u s u a l   r a n g e s   a re   s e t   f o r t h   b e l o w .  



The  f o r e g o i n g   c o m p o s i t i o n   i s   r e f e r r e d   to  as  Base   F l u i d   a n d  

a  t r a c t o r   h y d r a u l i c   f l u i d   c o r r e s p o n d i n g   to  t h e   Base   F l u i d  

was  e v a l u a t e d   f o r   w a t e r   t o l e r a n c e   w i th   v a r i o u s   a d d i t i v e s   a s  

s e t   f o r t h   b e l o w .   The  m i n e r a l   o i l   used   in  t he   Base  F l u i d  

had  a  k i n e m a t i c   v i s c o s i t y   of  6 9 . 8   c e n t i s t o k e s   at  3 7 . 8 ° C  

and  1 4 . 5   c e n t i s t o k e s   at  9 8 . 9 ° C .  

The  t e s t   u s e d   was  t h e   I n t e r n a t i o n a l   H a r v e s t e r  

W a t e r   T o l e r a n c e   T e s t   IH  BT-7;   J a n u a r y ,   1980  c o n t a i n e d   i n  

t h e   I n t e r n a t i o n a l   H a r v e s t e r   E n g i n e e r i n g   M a t e r i a l s   S p e c i f i -  

c a t i o n   f o r   C o m b i n a t i o n   H y d r a u l i c   and  T r a n s m i s s i o n   F l u i d .  

The  t e s t   i s   d e s c r i b e d   as  f o l l o w s :  

APPARATUS  REQUIRED 

(1)   M e c h a n i c a l   p a i n t   s h a k e r ,   Red  D e v i l   No.  30  or  e q u i v a -  

l e n t .  

(2)  118  ml  b o t t l e   w i t h   c a p .  
(3)  G r a d u a t e d   c y l i n d e r ,   100  m l .  

(4)   100  ml  c e n t r i f u g e   t u b e   a c c o r d i n g   to  ASTM  D e s i g n a t i o n   D 

2 2 7 3 - 6 7 .  

(5)  P i p e t t e   or  s y r i n g e   c a p a b l e   of  d e l i v e r i n g   1 . 0   m l .  

(6)  S t o p p e r   to  f i t   c e n t r i f u g e   t u b e .  

PROCEDURE 

(1)   Add  1  ml  d i s t i l l e d . w a t e r   to  99  ml  h y d r o c a r b o n   o i l  

in  t h e   118  m l - b o t t l e .  

(2)   S h a k e   t h e   p r e p a r e d   s a m p l e   fo r   5  m i n u t e s   in  t h e  

m e c h a n i c a l   s h a k e r .  

(3)   T r a n s f e r   i m m e d i a t e l y   to  t he   100  ml  c e n t r i f u g e  

t u b e .  

(4)   S t o p p e r   and  l e t   t h e   a g i t a t e d   s o l u t i o n s   s t a n d  

u n d i s t u r b e d   in   a  v e r t i c a l   p o s i t i o n   f o r   168  h o u r s   (7  days   a t  

70  to  8 0 ° F ,   21  to   2 7 ° C ) ,   t h e n   e x a m i n e   for   e m u l s i o n ,   w a t e r ,  

c l e a r n e s s   and  s e d i m e n t .  

REPORT 

(1)   L e v e l   of  e m u l s i o n ,   w a t e r   and  s e d i m e n t   to  t h e  

n e a r e s t   0 .1   m l .  

(2)   The  c l e a r n e s s   or  t u r b i d i t y   of  t h e   s o l u t i o n .  



EXAMPLE  IV 

The  r e s u l t s   of  e v a l u a t i o n s   a r e   t a b u l a t e d   b e l o w   i n  

t h e   T a b l e .   The  d a t a   i n c l u d e   c o m p a r i s o n s   w i t h   C o n t r o l   A,  

C o n t r o l   B  and  two  c o m m e r c i a l l y   a v a i l a b l e   S u r f a c t a n t s   A 

( s o r b i t a n   o l e a t e )   and  B  ( e t h o x y l a t e d   f a t t y   a c i d   e s t e r   o f  

s o r b i t o l   a n h y d r i d e ) .   Al l   a d d i t i v e s   were   e m p l o y e d   in  t h e  

same  Base  F l u i d   at  c o n c e n t r a t i o n   of   1%  by  w e i g h t .  



1.  A  f u n c t i o n a l   f l u i d   c o m p o s i t i o n   c o m p r i s i n g   a  

m a j o r   a m o u n t   of  a  s y n t h e t i c   or   m i n e r a l   o i l  o f   l u b r i c a t i n g  

v i s c o s i t y   and  an  a m o u n t ,   e f f e c t i v e   to   i m p r o v e   t h e   w a t e r  

t o l e r a n c e   p r o p e r t i e s   of  t h e   c o m p o s i t i o n ,   of  an  o i l   s o l u b l e  

p h o s p h i t e   e s t e r   a d d i t i v e   of  t h e   f o r m u l a :  

w h e r e i n :  

R1  i s  a l k y l   o r   a l k e n y l s   and  R2  i s   OH,  a l k o x y ,   o x y -  

a l k e n y l   o r   R10  (CHxCH2O)x ,   in  w h i c h   t h e   t o t a l   n u m b e r   of  c a r b o n  

a t o m s   in  t h e   a l k y l ,   a l k e n y l ,   a l k o x y   o r   o x y a l k e n y l   g r o u p s   is   f r o m  

8  t o   36,   and  x  i s   a  n u m b e r   r e p r e s e n t i n g   t h e   a v e r a g e   number   o f  

(CH2CH2O)  g r o u p s   and  i s   w i t h i n   t h e   r a n g e   f r o m   2  to  4 .  

2.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  in  wh ich   x  i s  

2,  2 . 5 ,   3,  3 . 5   o r   4 .  

3.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2 ,  

in   w h i c h   R1  is   a l k y l   h a v i n g   f r o m   n i n e   to   e l e v e n   c a r b o n   a t o m s .  

4.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  o r   c l a i m   2 ,  

in   w h i c h   R1  i s   a l k y l   h a v i n g   f r o m   t w e l v e   to   f i f t e e n   c a r b o n   a t o m s .  

5.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  in  w h i c h   t h e  

p h o s p h i t e   e s t e r   i s  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  in  w h i c h   t h e  

p h o s p h i t e   e s t e r   i s  



and  t h e   o i l   i s   a  h y d r o c a r b o n   m i n e r a l   o i l .  

7.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a i m   1  in  w h i c h   t h e  

p h o s p h i t e   e s t e r   i s  

8.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  c l a i m s   1  to  7 ,  

f o r   use  as  a  t r a c t o r   f l u i d .  

9.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  c l a i m s   1  to   8 ,  

in  w h i c h   t h e   a m o u n t   of  t h e   a d d i t i v e   i s   w i t h i n   t h e   r a n g e   f r o m  

0 . 0 5   to  5%  by  w e i g h t   of  t he   o i l .  

10.  A  h y d r o c a r b o n   o i l   c o m p o s i t i o n   a c c o r d i n g   to   a n y  
of  c l a i m s   1  to   9,  in  w h i c h   t h e   a m o u n t   of  t h e   a d d i t i v e   i s  

w i t h i n   t h e   r a n g e   of  f rom  0 .2   to  2%  by  w e i g h t   of  t h e   o i l .  
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